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ABSTRACT: The gonads of Otolithes cuvieri and Johnius elongatus are described in seven maturity stages. 
0. cuvieri spawns once a year from April to September as evidenced by ova diameter frequency distribu-
tion and GSI values. 50% maturity is attained at 210mm TL in males and 200mm TL in females. Fecun-
dity ranged from 2387 to 104379 with a mean value of 33502. Log-Log relationships between fecundity 
and total length, body weight and ovary weight were determined. An overall sex ratio of 1.54:1.00 was 
unequal in favour of males. 
Johnius elongatus spawns twice a year from January-February to April-May and from August to October 
as evidenced by ova diameter frequency distribution and GSI values. 50% maturity is attained at 140-143 
mm TL in both sexes. Fecundity ranged from 4238 to 167669 with a mean value of 42818. Log-Log rela-
tionships between fecundity and total length, body weight and ovary weight were determined. An overall 
sex ratio of 1.00:1.20 was unequal in favour of females. 
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INTRODUCI'ION 
Sciaenids support an important commercial and subsistence fisheries of Pakistan 
constituting nearly 6-15% of the total landings (Hoda, 1987). Whereas different 
aspects of reproductive biology of the Indian sciaenid species have been remarkably 
documented (Annigeri, 1963; Rao, 1963, 1964; Kutty, 1968; Rajan, 1964; Nair, 1977; 
Murty, 1979, 1980; Baragi and James, 1980; Muthiah, 1982; Murty and Ramalingam, 
1986), only scattered information exists on the species from Pakistan (Hashmi, 1966; 
Husain and Ahmad, 1972; Husain, 1975). This paper presents data on reproductive 
characteristics pertaining to maturation, spawning, fecundity and sex ratio of the two 
very common species Otolithes cuvieri Trewavas and Johnius elongatus Mohan from 
Karachi coast. 
MATERIALS AND METHODS 
A total of 513 0. cuvieri and 662 J. elongatus were randomly sampled at fortnightly 
intervals from the commercial landings at West Wharf Fish Harbour, during the 
• Present Address: Department of Zoology, University of Karachi, Karachi-75270. 
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period from April, 1987 to May, 1988. The length and the weight of each fish were 
measured. The gonads were dissected out, weighed and preserved in 10% formalin. 
Ova diameter frequency distribution were studied after the method of Hickling and 
Rutenberg (1936). Gonosomatic index (GSI) was determined as the percentage of 
the ratio of gonad weight to fish weight. The fecundity was determined as follows: 
where W ov = total weight of the ovary, N1 and N2 = the number of ova from ws1 
and ws2 = the weight of the sample from the mid portion of either lobe of the mature 
ovary, respectively. Statistical treatment of biological data was done according to Zar 
(1974). 
RESULTS 
MATURITY STAGES: 
Maturity of gonads was classified arbitrarily into seven stages, based on their colou-
ration, size (Table I), GSI values (Table II) and ova diameter. Stage I (Figs.1 a,b) 
represents the immature general stock of ova, measuring 0.049-0.137 mm in diameter. 
As maturation progresses through stage II onward, a batch of ova gets separated from 
the general stock, which are characterised by the formation of yolk granules around 
the nucleus. The mode of ova at 0.385 mm in either species attained 0.609 mm and 
0.665 mm at stage VI with the maximum sizes of 0.833 mm and o.805 mm in 0. cuvieri 
and J. elongatus, respectively. In stages from II to VI, the progression of a single 
mode of ova is suggestive of a prolonged spawning in a year in either species. 
OVA DIAMETER AND SEASON: 
Ova diameter polygons in different seasons show a single prolonged spawning 
period from April to September in 0. cuvieri and those in J. elongatus two spawning 
seasons from January-February to April-May and August to October with a resting 
period during June-July. (Figs.2a,b) 
SEXUAL MATURITY AND SEASON: 
Sexual maturity (Stages III-VII) of 0. cuvieri in different seasons was determined 
from the examination of the sample comprising 298 males and 185 females. About 
50% maturity in either sexes was seen during April to September (Fig.3a). The 
sample of J. elongatus consisting of 296 males and 348 females showed about 50% 
mature individuals in either sexes during January-February to May and August to 
October, hinting at fractional spawning spreading in two different seasons (Fig.4a). 
SIZE AT MATURITY: 
In 0. cuvieri, 10.53% males and 8.7% females matured at 170 mm and 160 mm TL 
size groups, respectively. 100% maturity was marked in larger groups in either sexes. 
Predicted length at 50% maturity may be read in Fig.3b at 210 mm in males and 200 
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Table I. Maturity stages of 0. cuvieri and J. elongatus 
Stage Testes Ovaries 
Stage I. Small, a bit cylindrical, Small, thread-like, whitish 
Virgin whitish, transparent, a a bit asymmetrical, occu-
(Immature) bit asymmetrical, occupying pying less than half the 
less than half the body cavity body cavity 
Stage II. Small, whitish, translucent, Small, whitish, translucent 
Developing virgin a bit asymmetric~!; occupying a little asymmetrical, 
(maturing virgin) about half the body cavity occupying about half of 
body cavity 
Stage III. Large, yellowish, translucent, large, pale whitish, trans-
Devloping a bit asymmetrical, occupying lucent, asymmetrical, 
(maturing) a little more than half the occupying a little more 
body cavity · than half the body cavity 
Stage IV. Massive, pale whitish, asymmet- Massive, yellowish, trans-
Mature rical, occupying about 2/3 of lucent, asymmetrical, 
body cavity about 2/3 of body cavity 
Stage V. Massive, pale white, asymmet- Massive, yellowish or 
Gravid rical, occupying about 3/4 of yellow, asymmetrical, 
body cavity occupying about 3/4 of 
body cavity 
Stage VI. Massive, pale white, a bit Massive, yellowish or 
Ripe or running asymmetrical, occupying about bright yellow, asymmetri-
(spawning) more than 3/4 of body cavity cal, occupying more than 
3/4 of body cavity 
Stage VII. Shrunken, pale white, a bit Shrunken, greyish white, 
Spent asymmetrical, occupying asymmetrical, occupying 
1/2-2/3 of body cavity. 2/3-3/4 of body cavity, 
No milt on pressure. a few large ova (0.525-
0.601mm) 
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Table ll.Mean GSI values at different stages of maturity in 0. cuvieri and J. elongatus 
Stage Male Female 
0. cuvier J. elongatus 0. cuvier J. elongatus 
I 0.157 0.098 0.207 0.162 
II 0.186 0.244 0.221 0.387 
Ill 0.214 0.382 0.497 0.634 
IV 0.365 0.565 1.216 1.189 
v 0.428 0.587 3.424 3.065 
VI 0.829 1.115 5.028 4.944 
VII 0.392 0.357 0.534 1.095 
Table ill. Average fecundity at various length groups of 0. cuvieri. 
Frequ- Length Mean Mean Mean Number Number Number 
ency range length weight ovary of of ova per of ova per 
(mm) (mm) (g) weight ova gweight gweight 
(g) of body of ovary 
1 180 184.0 60.20 1.20 2387 40 1989 
1 200 201.0 93.70 1.70 6157 66 3621 
1 230 237.0 154.00 4.10 19745 128 4816 
1 240 249.0 170.90 7.40 22607 132 3055 
2 250 253.5 199.85 11.90 65149 326 5475 
2 260 263.5 156.55 7.70 18787 120 2440 
3 270 278.0 236.85 12.57 37845 160 3011 
3 280 284.0 243.10 8.40 45346 186 5389 
2 290 293.0 275.60 4.85 12818 46 2643 
1 300 309.0 306.90 9.90 3966 13 401 
2 310 314.0 359.25 31.20 66878 186 2143 
1 320 321.0 397.00 27.40 90776 229 3313 
1 350 350.0 473.30 15.00 34065 72 2271 
21 180-360 272.08 240.55 11.02 33502 131 3121 
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mm in females, the females maturing earlier than males. 
In J. elongatus 28.57% males and 40.0% females attained maturity at 100 mm and 
120 mm size groups, respectively. 53.57% males and 60% females matured at 150 
mm and 160 mm TL, and the length at 50% maturity was determined to be 140 mm in 
males and 143 mm in females (Fig. 4b). 
GSIVALUES: 
GSI values, 0.34-1.22 in males and 1.570-6.229 in females exhibiting sharp peaks 
during April to September, are suggestive of gonadal maturation and breeding during 
these months in 0. cuvieri (Fig.5a). In males, peaks in GSI values at 180 mm and 250 
mm coincide 40.81% and 71.9% maturity, and those in females at 180 mm, 210 mm, 
250 mm and 300 mm coincide 14.29%,50% and 100% maturity, respectively (Fig.5b). 
High GSI values in both sexes of J. elongatus during September to October and 
February to May are indicative of gonadal maturation during these periods (Fig.6 a). 
Peaks at 120 mm and 160-170 mm size groups in males and at and above 140 mm TL 
in females hint at their increasing gonadal activity (Fig. 6b ). 
FECUNDITY: 
Fecundity counts from 21 ovaries of 0. cuvieri are given in Table III. Mean fecundi-
ty is 33502 varying from 2387 in a fish measuring 184 mm to 104378 in a fish of 282 
mm TL. The fecundity per gram body weight is 131 and that per gram ovary weight is 
3121. The log-log relationships between fecundity (F) with total length (TL) and 
weight of the fish (Wf) and weight of the ovary (W ov) have been determined by the 
least square method: 
Table IV. Average fecundity at 10 mm length groups off. elongatus 
Frequ- Length Mean Mean Mean Number Number Number 
ency range length weight ovary of of ova per of ova per 
(mm) (mm) (g) weight ova gweight gweight 
(g) of body of ovary 
1 140 143.00 30.10 0.67 6167 205 9204 
3 150 154.67 36.87 1.16 12321 334 10622 
4 160 162.50 47.92 1.47 11148 233 7584 
4 170 174.00 56.45 1.80 14167 251 7871 
2 180 182.50 66.45 1.70 12413 187 7302 
2 190 193.00 81.10 4.15 25351 312 6109 
2 200 207.50 123.35 9.80 69516 563 7093 
3 210 214.67 120.87 11.70 137340 1136 11738 
1 220 220.00 116.00 10.50 96941 836 9232 
22 140-230 183.54 75.46 4.77 42818 451 8528 
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Fig. 1. Ova diameter frequency dis1ribution at different maturity stages. a, 0. cuvieri; 
b, J. elongatus. 
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Fig. 2. Ova diameter frequency distribution in different seasons. a, 0. cuvieri; b, J. 
elongatus. 
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Fig. 3. Percentage of maturity in 0. cuvieri. a, in different seasons; b, at different 
lengths. 
Log F = -5.65 + 4.13 Log TL ( mm ), r = 0.65, S.E. 'b' = 1.118 
Log F=-2.64+ 1.32 Log Wf (mg), r=0.73, S.E. 'b'=0.288 
Log F=0.61+0.97 LogW ov(mg), r=0.30, S.E. 'b'=0.088 
The individuals are more fecund in April than in May-September. 
Fecundity from 22 female /. elongatus of various sizes and weight are shown in 
Table IV. The mean fecundity is 42818 ranging from 4238 to 167669 in fish measuring 
152 mm and 214 mm TL, respectively. The Log-Log relationships between fecundity, 
total length of the fish, weight of the fish and weight of the ovary, calculated by least 
square method are given below: 
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Fig. 4. Percentage of maturity in J. elongatus. a, in different seasons; b, at different 
lengths. 
Log F= -9.739+6.227 Log TL (mm), r=0.84, S.E. 'b'=0.892 
Log F= -5.052+ 1.949 Log Wf (mg), r=0.87, S.E. 'b'=0.244 
Log F= 0.879+ 1.013 Log W ov(mg), r=0.96, S.E. 'b'=0.066 
The coefficient of correlation between fecundity and length (r=0.90) and weight 
(r=0.87) are nearly the same, but the rate of growth of fecundity in relation to length 
('b' = 7.364) is interesting. The individuals are more fecund in May than in February-
March and October. 
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Table V. Monthly male-female sex ratio of 0. cuvieri and/. elongatus 
Months 
Ratio 
1987 
April 9:9 
May 7:8 
June 18:12 
July 11:70 
August 9:80 
September 30:10 
October 27:15 
November 60:45 
December 53:16 
1988 
January 24:33 
February 24:14 
March 14:11 
April 25:14 
May 
311:202 
* p < 0.05 
SEX RATIO: 
0. cuvieri 
Proportion X 2 
of male 
0.50 0.00 
0.47 0.07 
0.60 1.20 
0.61 0.81 
0.53 0.06 
* 0.75 10.00 
0.64 3.43 
0.57 2.14 
* 0.77 19.84 
0.42 1.42 
0.63 2.63 
0.56 0.36 
0.64 3.10 
* 0.60 23.16 
J. elongatus 
Ratio Proportion X 2 
of male 
6:11 0.35 2.11 
* 46:19 0.71 11.02 
6:2 0.75 2.00 
22:35 0.39 2.97 
14:22 0.39 1.78 
10:18 0.36 2.29 
* 10:25 0.29 6.43 
* 79:42 0.65 11.31 
* 49:2 0.71 12.19 
12:13 0.05 0.00 
2:46 0.04 * 40.33 
15:31 0.326 5.57 * 
5:51 0.09 * 37.74 
26:26 0.50 0.00 
302:361 0.46 5.25 * 
An overall male-female sex ratio was 1.54: 1.00 in favour of males showing a signifi-
cant X2 value in the sample of 513 0. cuvieri. Males outnumbered the females in all 
the seasons but the significant x2 values were found in September (0.75:0.25) and 
December (0.77:0.23) (Table V) which may be attributed to the biased catch by the 
fishermen. Table VI shows the sex ratio in groups of 10 mm intervals. Significant 
values at and above 200 mm TL coincide with 50% maturation. 
In a sample of 663 J. elongatus, the overall male-female sex ratio was found to be 
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Table VI. Male-female sex ratio in 0. cavieri and J. elongarus in different size groups. 
Size 0. cuvieri J. elongatus 
groups 
mm 
Ratio Proportion x2 Ratio Proportion x2 
of male of male 
70 1:0 
80 
90 2:0 
100 6:0 
110 2:2 0.50 
120 10:7 0.59 0.53 
130 0:2 30:14 0.68 5.82 * 
140 7:5 0.58 0.33 71:46 0.61 5.34 * 
150 11:12 0.48 0.04 56:53 0.51 0.08 
* 160 18:26 0.41 1.45 44:70 0.39 5.93 
170 21:21 0.50 46:57 0.48 1.18 
180 7:7 0.50 20:36 0.36 4.57 
190 7:6 0.54 0.08 8:31 0.21 13.56* 
* 200 11:14 0.75 3.27 4:15 0.21 6.39 
210 10:2 0.83 5.33 * 16.67* 2:22 0.08 
* 220 15:5 0.75 5.00 0:8 
230 15:8 0.65 2.13 
240 17:7 0.71 4.17 
250 31:10 0.76 * 10.76 
260 29:17 0.63 3.13 
270 33:19 0.63 3.77 
280 25:12 0.68 4.57 
290 25:13 0.66 3.79 
300 14:11 0.56 0.36 
310 10:9 0.53 0.05 
320 5:3 0.62 0.50 
330 0:1 
340 0:2 
* * 311:202 0.60 23.16 302:361 0.46 5.25 
* P<0.05 
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Months 
Species 
Otolithoides (Pama) pama I I I I ~oog,hty, I I I I I I I I I 1 
Otolithoides biauritus I I I I I I I ,off, Bo~bay I I I I I I 2 
Otolithes argenteus I I I lh.l I I I I off M~ng~lo~e I I I I 3 
~ara~ 'I l c~ast, I I I I I I I I I 4 
I K~wa\t I I I I I I I I I I I I I I 5 
0. mber I I I I I I ) Gu,l f ?f ~an~ar I I I I I I 6 
I I I I I I 0 : f B,omb,ay I I I I I I I I 7 
I I I I I Porto Novo I I I . I I I I I 8 
o. cuvieri I I I JKarac~i ~oa~t I I l I l I I I I 9 
Atrobucca nibe I I K~ki~ada, I I I I I I. I I I I I )10 
Collichthys lucidus (?) I I I I I I I I ~ Ka,racr 1 T0a~t I I I I 11 
Protonibea diacanthus I I I I I 0? 8~~Y · I I I I I I I I I 12 
Pseudosciaena coitor I I I I Chl ~k1 l~ke I I I I I I I I I 113 
l I I Ka,racfl I I ~oa~t I -l l I I I l l 114 
P. aneus I I I Madras coas1 I I I I . I I I I I I I 15 
I I I I I I I I I I r' sfkhfpa:na~ I I I 16 
I I I I I I I P9rto, Nora I I I I I I I · I 17 
P. bleekeri IVi ~akh,apa,tna~ I I I I I I I 1. I I I I I 18 
Pennahia macrophthalmus I I I I I I I I I I I jKa~ma,da I I I 119 
sciaena atbida I I I I I I I I I I rr;vrndruml I I I I 20 
Johnius dussumieri I · I I I I I I I ot,t s~mbfy I I I I I I I 21 
I I I I !Karachi coasf I I I I I I I I I 22 
I I I K~k i n,adaj I I I I I I . I I I I I I 23 
J. camtta J I J I l I I J I I I Y' s~kh~pat,naml I I 24 
I I I I I I I I I I I I I Kaf; nfda I I I 25 
J. (Johnieops) vogleri I I I I I I of,f B~mb~y I I I I .I I I I I 26 
I I I I I I I I I I l I Kfk'7ad1 I I I 27 
1. etongatus I I I I I I ~ I farrchj c~as1 I I I I I 28 
Johnieops osseus I J ~out,h K,anara ~oa~t I l I I I I I l l l 29 
J. (Johnieops)sina I I I I I I I I I CfliTutl I I I I I 130 
Fig. 7. Spawning periods of sciaenids from Indo-Pakistan subcontinent. 
1. Puntulu and Jones, 1951; 2. Kutty, 1968; 3. Annigeri, 1963; 4. Husain, 1975; 5. 
Hussain and Abdullah, 1977; 6. Chacko, 1950; 7. Devadoss, 1969; 8. Pillai, 
1983; 9. Present study; 10. Murty, 1980; 11. Husain, 1975; 12. Rao, 1963; 13. 
Rajan, 1964; 14. Husain, 1975; 15. John, 1951; 16. Rao, 1964; 17. Gandhi, 1982; 
18. Rao, 1964; 19. Murty and Ramalingam, 1986; 20. Gopinath, 1946; 21. 
Devadoss, 1969; 22. Husain, 1975; 23. Murty, 1979; 24. Rao, 1964; 25. Murty, 
1979; 26. Muthiah, 1982; 27. Murty and Ramalingam, 1986; 28. Present study; 
29. Baragi and James, 1980; 30. Nair, 1977. 
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1.00:1.20 and the females outnumbered the males in all the seasons except May-June 
and November-December. Significant x2 values in February to April and October to 
December coincided with 50% maturation of the population (Tables V-VI). The 
males till150 mm TL were dominant in the sample. The predominance of the fe-
males in larger groups may be related to maturation and breeding. 
DISCUSSION 
Figure 7 shows differences in duration and frequency of spawning in 19 sciaenid 
species from Indo-Pakistan subcontinent. It appears that the sciaenids spawn only 
once a year either in two batches or in a single batch of mature ova. J. elongatus may 
be considered as a single prolonged spawner, extending from January to October with 
a resting period in June-July. Throughout the year spawning strategy among the 
sciaenids with the maximum and minimum activity in different periods has been 
reported from West Africa (Longhurst, 1966), India (Nair, 1977) and subtropical 
waters (Love et al., 1984). 
The size at 50% maturity in 0. cuvieri was determined to be 200 mm in females and 
210 mm in males while it was 176 mm in males and 213mm in females of P. coitor 
(Rajan, 1964) and 147 mm in the both sexes of P. macrophthalmus (Murty and 
Ramalingam, 1986). J. elongatus attained 50% maturity at 140 mm in males and 143 
mm TL in females which is closer to 145 mm 148 mm inA. nibe, respectively (Murty, 
1980) than J. sina at 125 mm in males and 115 mm in females (Nair, 1977), J. vogleri at 
159 mm (Muthiah, 1982) and 190 mm (Murty and Ramalingam, 1986). In teleosts, 
the males mature earlier than females. In the present study, the males matured earli-
er than the females in J. elongatus and vise versa in 0. cuvieri. 
In 0. cuvieri the females predominated the males in younger size groups til1190 mm 
after which the males outnumbered the females. The overall male-female sex ratio 
was 1.54:1.00 in favour of males which is different from 1.00:2.00 in 0. argenteus 
(Hashmi, 1966) but agrees with 1.70:1.00 in A. nibe (Murty, 1980). The sex ratio in 
favour of females is generally marked in adult size groups i.e., 1.00:1.06 in J .. belengeri 
(Husain and Ahmad, 1972), 1.00:1.09 in J. sina (Nair, 1977), 1.00:1.50 in J. dussumieri 
(Hus.ain, 1975) or 1.00:1.19 (Murty, 1979), 1.00:1.11 in J. carntta (Murty, 1979) and 
1.00:1.12 in J. elongatus under study. Dhawan (1967) reported complete absence of 
males in the catches of P. diacanthus in adult size groups of 950-1200 mm in length, 
mostly at maturity stage IV. In fishery biological investigations, the dominance of 
either sex may be due to schooling behaviour, differential accessibility, vulnerability, 
growth, maturity and mortality. The metabolic strain of spawning is generally consid-
ered to be greater in older males than older females and could result in an excess of 
females at spawning except for the earlier maturation of males (Cooper, 1983). 
The mean fecundity 33502 (2386-104378) in 0. cuvieri under study is less than 100 X 
105 n 0. brunneus (Kutty, 1968), 50600-624700 (or 70000-583000) in 0. argenteus 
(Husain, 1975) and 130761 (43810-170130) in 0. ruber (Pillai, 1983) or 44621-179659 
(Devadoss, 1969). The less fecundity condition may be attributed to the size and 
general condition of the fish. The mean fecundity 42818 (2238-167669) in J. elongatus 
under investigation does not vary much from 12755-151697 in J. sina (Nair, 1977), 
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46585 in J. osseus (Devadoss, 1969) or 26028~581295 (Muthiah, 1982), 142005~225988 
in!. dussumieri (Husain, 1975) and 11423~79835 in P. aneus (Gandhi, 1982). The 
variations may be due to size of ova under consideration for estimating fecundity. 
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